In this paper, we investigate the properties of join (meet) preserving and meet-join (join-meet) maps in complete residuated lattices.
Introduction
Hájek [4] introduced a complete residuated lattice which is an algebraic structure for many valued logic. A context consists of (U, V, R) where U is a set of objects, V is a set of attributes and R is a relation between U and V . Bělohlávek [1, 2] developed the notion of fuzzy contexts using Galois connections with R ∈ L X×Y on a complete residuated lattice. Zhang [8, 9] introduced the fuzzy complete lattice which is defined by join and meet on fuzzy posets. It is an important mathematical tool for algebraic structure of fuzzy contexts [1] [2] [3] [5] [6] [7] .
In this paper, we investigate the properties of join (meet) preserving and meet-join (join-meet) maps in complete residuated lattices. Definition 1.1 [1, 4] An algebra (L, ∧, ∨, , →, 0, 1) is called a complete residuated lattice if it satisfies the following conditions: (C1) L = (L, ≤, ∨, ∧, 1, 0) is a complete lattice with the greatest element 1 and the least element 0; (C2) (L, , 1) is a commutative monoid;
In this paper, we assume (L, ∧, ∨, , →, * 0, 1) is a complete residuated lattice with the law of double negation;i.e. x * * = x. Lemma 1.2 [1, 4] For each x, y, z, x i , y i ∈ L, we have the following properties.
(
If e satisfies (E1) and (E2), (X, e X ) is a fuzzy preorder set. If e satisfies (E1), (E2) and (E3), (X, e X ) is a fuzzy partially order set (simply, fuzzy poset).
is a fuzzy poset from Lemma 1.2 (8).
2
Maps on fuzzy compete lattices Definition 2.1 [8, 9] Let (X, e X ) be a fuzzy poset and
The pair (X, e X ) is called a fuzzy complete lattice if for all A ∈ L X , A and A exist.
Let (X, e X ) and (Y, e Y ) be fuzzy complete lattice and
Then the following statements hold R (A), B) .
Theorem 2.6 Then the following statements are equivalent:
. (B, ψ(A) 
